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PRELIMINARY AMENDMENT 



Prior to examination of the above-identified application on the merits, please 
amend the above-identified application as follows: 

IN THE DRAWTNCS; 

Please delete the figure originally submitted in this application and substitute 
therefor the attached corrected Figure 1 . 
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IN THE SPECIFICATION: 

Please delete the specification and substitute therefor the attached substitute 

specification. 



IN THE CLATMS: 

Before Claim 1, please delete " CLAIMS " and substitute therefor - WHAT TS 
CLAIM ED IS;-. 

Please cancel Claims 1-8 and substitute therefor the following new Claims 9- 

27. 

Q 

■i 

IJ'I ~ 9 - (New) A process for manufacturing crystallizable plastic material 

i.r| comprising: 

CI (a) melting amorphous plastic material; 

(b) pelletizing the plastic material; 

(c) crystallizing the plastic material; and 

(d) post-condensing the plastic material; 

wherein the plastic material is not subjected to heating prior to the crystallization step and the 
plastic material is subjected to sieving after the crystallization step.- 

-10. (New) The process according to Claim 9, wherein the plastic material 
is a polyester. — 

-11. (New) The process according to Claim 10, wherein the polyester is 
polyethylene terephthalate.- 
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--12. (New) The process according to Claim 9, wherein the crystallization 
step takes place at a temperature of 140 °C to 180 °C- 

-13. (New) A device for manufacturing crystallizable plastic material for 
executing a process according to Claim 9, the device comprising a pelletizer, a fluidized bed 
(4) and a shaft reactor (7), wherein a sieve (5) is placed downstream from the fluidized bed 
(4).~ 

-14. (New) The device according to Claim 13, wherein the plastic material 
is a polyester. — 

-15. (New) The device according to Claim 14, wherein the polyester is 
polyethylene terephthalate.-- 

-16. (New) A process for manufacturing crystallizable plastic material 

comprising: 

(a) melting amorphous plastic material; 

(b) crystallizing the plastic material; 

(c) pelletizing the plastic material; and 

(d) post-condensing the plastic material; 

wherein the plastic material is not warmed again prior to the crystallization step and the 
plastic material is subjected to sieving after the pelletization step at roughly the same 
temperature as during the crystallization step and the pelletization step.- 



-3- 



--17. (New) The process according to Claim 16, wherein the temperature 
during the crystallization step, the peptization step and the sieving step is between 100 °C 
and 200 °C. 



-18. (New) The process according to Claim 16, wherein the temperature 
during the crystallization step, the peptization step and the sieving step is between 120 °C 
and 160 °C- 

-19. (New) The process according to Claim 16, wherein retention time 
r*l during the crystallization step is approximately 1 to 40 seconds. -- 

8 
p 

~20. (New) The process according to Claim 16, wherein retention time 
^1 during the crystallization step is approximately 2 to 20 seconds. - 

II] 

S| " 21 - (New) The process according to Claim 16, wherein the sieving step is 

«y followed by a second crystallization step.- 

-22. (New) The process according to Claim 16, wherein the plastic material 
is a polyester.— 

-23. (New) The process according to Claim 22, wherein the polyester is 
polyethylene terephthalate.- 

-24. (New) A device for manufacturing crystallizable plastic material, for 
executing a process according to Claim 16, comprising a first crystallizer and a downstream 
cutter (2), wherein a sieve (5) is placed downstream from the cutter (2).~ 
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-25. (New) The device according to Claim 24, wherein a second 
crystallizer is placed downstream from the sieve (5).~ 

--26. (New) The device according to Claim 24, wherein the plastic material 
is a polyester. - 

-27. (New) The device according to Claim 26, wherein the polyester is 
polyethylene terephthalate.- 

REMARKS 

As a result of the foregoing amendment, Claims 1-8 have been cancelled and 
Claims 9-27 have been added. Accordingly, Claims 9-27 are pending in this application. 

Applicants have hereinabove amended the drawings to delete the originally 
filed figure and substitute therefor a corrected figure (Figure 1). No new matter has been 
added in Figure 1. 

Applicants have also hereinabove amended the specification to more 
particularly describe the prior art, to add section headings, to add a brief description of the 
figure and to correct spelling and/or grammatical errors. Further, as several amendments 
have been made to the specification, Applicants have submitted herewith a substitute 
specification. Applicants have also attached herewith a copy of the specification as it existed 
prior to this Preliminary Amendment with the changes made in the substitute specification 
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shown with brackets and underlines. No new matter has been added in the substitute 
specification. 



As stated above, Applicants have hereinabove amended the claims to delete 



Claims 1-8 and substitute therefor new Claims 9-27. In particular, Applicants have 
substituted the new claims for the original claims to provide antecedent basis for several 
terms and to conform the claims to U.S. patent practice. Applicants have enclosed a fee 
calculation sheet for the claims which shows that no fee is due. Claims 9-27 are fully 
supported by the original specification and claims. No new matter has been added in the new 
claims. 

In view of the foregoing, it is submitted that this application is now in 
condition for examination on the merits and prompt notice of allowance is earnestly solicited. 



Respectfully submitted, 




c 



March 21, 2002 
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Procedure and Device for Manufacturing Crystallizable 
Plastic Material 



The invention relates to a procedure for manufacturing 
crystallizable plastic material, such as polyesters and 
the like, in particular PET, by having the melting 
phase be followed by crystallization and solid-state 
post-condensation phase, as well as to a device for 
executing the procedure. 

Crystallization and solid-state post-condensation (SSP) 
of polyesters obtained from a melt, in particular PET 
(polyethylene terephthalate) , is generally known) . In 
this case, the meltable polyester (melting point 270 °C 
and above) is processed into cylindrical pellets while 
simultaneously cooled down to room temperature, and 
serves as an amorphous parent material for subseguent 
crystallization and post-condensation to PET. According 
to EP-A-379684, crystallization takes place in two 
fluidized beds (combination of solids-air bed and 
boiling bed) at temperatures of 140 °C to 180 °C. 
Crystallization is followed by exposure to impact to 
dissolve agglomerates. 

However, crystallizing at a temperature of less than 
140 °C already and also executing solid-state post- 
condensation at a temperature exceeding 180 °C is also 
known (e.g., according to CH 02131/92-2, which was not 
published as prior art) . 

EP-A-822214 describes a procedure in which polyester 
material is extruded, pelleted and crystallized without 
cooling the melt to a temperature far below the 
crystallization point. In this case, a temperature of 



... a conventional SSP process for 24 hours at approx. 
205 °C. According to the instruction of US-A-5510454 , 
the temperature of the plate onto which the drops fall 
can also measure 180 °C. 

Also known is a procedure for the simultaneous drying 
and crystallization of thermoplastics, e.g., PET 
according to W094/25239, wherein plastic filaments to 
be dried are quenched for at most 1.5 seconds to 
achieve a surface temperature of at least 100 °C. As a 
result of this only partial cooling of the plastic, the 
crystallization period is to measure at most 20 
seconds . 

In a device for manufacturing polyamides according to 
DE-A-19510698 , a moving-bed reactor can be evacuated, 
wherein an evacuation pump can be provided with a 
separator for separating dust out of the waste gas. 
However, solid foreign substances, dusts and the like 
are not reliably removed from the plastic material. 

US-3405098 describes a procedure for preparing linear 
condensation polyesters for solid phase polymerization, 
wherein the melt is quickly quenched in order to obtain 
an essentially amorphous, solid polyester, which is 
subsequently heated to 150 °C to 200 °C again, in order 
to obtain a partially crystallized polyester, which is 
subsequently milled into fine particles, and classified 
using sieves. The polyester prepared in this away is 
then subjected to solid-phase polymerization in a 
fluidized bed. 

The object of the invention is to further develop a 
procedure for manufacturing crystallizable plastic 
material, like polyester or PET, in such a way as to 
achieve a higher reactivity in the SSP process as the 
result of larger crystals and an improved surface 
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crystal structure, and to reliably separate solid 
foreign substances form the plastic material after 
crystallization. Power consumption is to be reduced as 
well. This is done based on the features in claims 1 or 
3. 

The object of the invention is also to provide a 
suitable device for executing the above procedure. 

The subclaims contain preferred embodiments. 

The invention shall be described in greater detail 
below in an embodiment based on a drawing. The sole 
figure in the drawing shows an elementary diagram. 

PET 1 passes from a melting reactor (not shown) into a 
cutter 2 with a temperature of approx. 280 °C while 
being cooled and solidified. 

The amorphous pellets 3 with a temperature of 14 0 °C to 
180 °C produced in this way then pass to a fluidized 
bed 4 without any further cooling for a retention time 
typical for the procedure, and then to a sieve 5, which 
can also have a downstream ambient air sifter to 
separate out dust and other foreign solids. 

According to EP-A-379684, the fluidized bed 2 can also 
resemble a combination of spouted bed and boiling bed. 
If needed, additional crystallization can follow the 
sieving process (not shown) . 

The PET cleaned and crystallized in this way passes in 
the usual manner into a preheater 6, or directly into a 
shaft reactor 7, where the solid phase recondensation 
into PET takes place, and only thereafter is the 
granulate cooled to room temperature in a cooler 8. 
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CLAIMS 

1. A procedure for manufacturing crystallizable 
plastic material, such as polyesters, e.g., PET, 
by melting on amorphous plastic material, which is 
subsequently granulated, crystallized and 
recondensed, wherein the plastic material need not 
be heated before crystallization, characterized in 
that the plastic material is subjected to a 
sieving process after crystallization, and that 
crystallization takes place at a temperature of 
140 °C to 180 °C. 

2. A device for manufacturing crystallizable plastic 
material, such as polyester, e.g., PET, for 
executing a procedure according to claim 1, 
comprising a granulating device, a fluidized bed 
(4) and a shaft reactor (7), characterized in that 
a sieve (5) is placed downstream from the 
fluidized bed (4) . 

3. A procedure for manufacturing crystallizable 
plastic material, such as polyester, e.g., PET, by 
melting amorphous plastic material, which is 
subsequently crystallized, granulated and 
recondensed, wherein the plastic material need not 
be heated again before crystallization, 
characterized by the fact that, after granulation, 
the plastic material is subjected to a sieving 
process at about the same temperature as during 
crystallization and granulation. 

4. The procedure according to claim 3, characterized 
in that the temperature during crystallization, 
granulation and sieving measures 100 °C to 200 °C, 
preferably 120 °C to 160 °C. 
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5. The procedure according to one of claims 3 or 4, 
characterized in that the retention time during 
crystallization measures approx. 1 to 40 seconds, 
preferably 2 to 20 seconds. 

6. The procedure according to claim 5, characterized 
in that the sieving process is followed by further 
crystallization . 

7. A device for manufacturing crystallizable plastic 
material, such as polyester, e.g., PET, for 
executing a procedure according to claim 3, with a 
crystallizer followed by a cutter (2), 
characterized in that a sieve (5) is placed 
downstream from the cutter (2) . 

8. The device according to claim 7, characterized in 
that another crystallizer is placed downstream 
from the sieve (5) . 



AMENDED SHEET 



(12) NACH DEM UBER DIE INTERNATIONALE ZUSAlwHBiARBEIT AUF DEM GEBIET DES 

PATENTWESENS (PCT) VEROFFENTLICHTE INTERNATIONALE ANMELDUNG 



<,9)Wel,o ^:„ssr Eiscn,um ||| iiiii mi mini nil i in 

(43) Internationales Veroffentlichungsdatum (10) Internationale Veroffentlichungsnummer 

22. Februar 2001 (22.02.2001) PC T WO 01/12698 Al 



(51) Internationale Patentklassiflkation 7 : C08G 63/88, 

85/00 

(21) Internationales Aktenzeichen: PCT/CH00/003I7 

(22) Internationales Anmeldedatum: 

9. Juni 2000 (09.06.2000) 

(25) Einreichungssprache: Deutsch 

(26) Veroffentlichungssprache: Deutsch 

(30) Angaben zur Prioritat: 

199 38 583.1 18. August 1999 (18.08.1999) DE 



(71) Anmelder (fur alle Bestimmungsstaaten mitAusnahme von 
US): BUHLER AG [CH/CH]; Biihler AG, Patentabteilung, 
CH-9240 Uzwil (CH). RIETER AUTOMATIK GMBH 
[DE/DEj; Rieter Automatik GMBH, Ostring 19, D-63762 
Grossostheim (DE). 

(72) Erflndenund 

(75) Erfinder/Anmelder (mar fur US): BORER, Camille 

[CH/CH]; Borer Camille, Hellerweg 12, CH-8247 Flurlin- 
gen (CH). MULLER, Martin [CH/CH]; Miiller Martin, 
Kronbergstrasse 3, CH-9240 Uzwil (CH). GLOCKNER, 
Frank [DE/DE]; Glockner Frank, Brentanostrasse 35, 
D-63739 Aschaffenburg (DE). 

(74) Gemeirtsamer Vertreter: BUHLER AG; Buhler AG, 
Patentabteilung, CH-9240 Uzwil (CH). 

[Fortsetzung auf der nachsten Seite] 



(54) Title: METHOD AND DEVICE FOR PRODUCING CRYSTALLISABLE PLASTIC MATERIAL 

(54) Bezeichnung: VERFAHREN UND VORRICHTUNG ZUR HERSTELLUNG VON KRISTALLISATIONSFAHIGEM 
KUNSTSTOFFMATERIAL 



1 





(57) Abstract: The invention relates 
to a method and a device for produc- 
ing crystallisable plastic material, es- 
pecially PET, by means of a conven- 
tional SSP treatment. The plastic ma- 
terial only cools down to the crystalli- 
sation temperature before crystallisa- 
tion. After granulation and crystallisa- 
tion, the plastic material is subjected to 
a sieving process in a temperature re- 
maining approximately the same. 
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Die 



Erfindung betrifft ein Verfahren und 
eine Vorrichtung zur Herstellung von 
kristallisationsfalugem Kunststoffma- 
terial, insbesondere von PET mittels 
einer iiblichen SSP-Behandlung, 
wobei das Kunststoffmaterial vor der 
Kristallisation nur bis auf Kristalli- 
sationstemperatur abkiihlt und nach 
dem Granulieren und Kristallisieren 
bei etwa gleichbleibender Temperatur 
einem Siebvorgang unterzogen wird. 
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PROCEDURE AND DEVICE FOR MANUFACTURING CRYSTALLIZABLE 
PLASTIC MATERIAL 

BACKGROUND OF THE INVENTION 

The present invention relates to a procedure for 
manufacturing crystallizable plastic material, e.g., 
polyesters and the like, and in particular polyethylene 

L « ( terephthalate (PET), via post-melting phase crystallization 

Q 

r~l and solid-phase post-condensation, and a device for executing 

,.g the procedure. 

in 

*_ The crystallization and post -condensation in the 

solid-phase (SSP) of polyesters obtained from a melt, in 
particular PET (polyethylene terephthalate) , is generally 

m 

known. In this case, the melted polyester (melting point 270 °C 
and [above] higher) is processed into cylindrical pellets, for 
example, while simultaneously cooled down to room temperature, 
and serves as an amorphous starting material for subsequent 
crystallization and post-condensation to PET. According to EP- 
A-379684, for example, crystallization takes place in two 
fluidized beds (combination of boiling and spouting beds) at 
temperatures of 140 °C to 180 °C . Crystallization is followed 
by exposure to impact to dissolve agglomerates. 
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However, it is also known that crystallization can 
take place at a temperature of less than 140 °C and solid-state 
post-condensation can take place at a temperature exceeding 
180 °C (e.g., according to the unpublished CH 02131/92-2). 

EP-A-822214 describes a procedure in which a polymer 
material is extruded, pelleted and crystallized without 
cooling the melt to a temperature far below the 
crystallization temperature. In this case, a temperature of 
approx. 160 °C to 220 °C is maintained, and crystallization 
takes approx. 5-30 minutes. However, WO 97/23543 discloses 
this omission of strong cooling off during pelleting. 
Polyester is kept in a melt at approx. 270 °C, and drips 
through a hole onto a hot (approx. 13 5 °C) metal plate, where 
crystallization has already taken place. A conventional SSP 
process then follows this for 24 hours at approx. 2 05 °C. 
According to U.S. Patent No. 5,510,454, the temperature of the 
plate that receives the drops can also measure 180 °C. 

Also known is a procedure for the simultaneous 
drying and crystallization of thermoplastics, e.g., PET 
according to W094/25239, wherein plastic strands to be dried 
are quenched for at most 1 . 5 seconds to achieve a surface 
temperature of at least 100 °C. This partial cooling of the 
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plastic only reduces the crystallization time down to approx. 
2 0 seconds at most. 

In a device for manufacturing polyamides according 
to DE-A-19510698 , a moving-bed reactor can be evacuated, 
wherein a vacuum pump can be provided with a separator for 
separating dust from the waste gas. However, solid foreign 
substances, dusts and the like are not reliably removed from 
the plastic material. 

Further, U.S. Patent No. 3,405,098 describes a 
procedure for preparing linear condensation polyesters for 
solid phase polymerization, wherein the melt is quickly 
quenched in order to obtain an essentially amorphous, solid 
polyester, which is subsequently heated to 150 °C to 200 °C 
again, in order to obtain a partially crystallized polyester, 
which is subsequently milled into fine particles, and 
classified using sieves. The polyester prepared in this way is 
then subjected to solid-phase polymerization in a fluidized 
bed. 

SUMMARY OF THE INVENTION 

One of the objects of the present invention is to 
further develop a procedure for manufacturing crystallizable 
plastic material, such as polyester or PET, in such a way as 
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to achieve a higher reactivity in the SSP process through 
larger crystallites and improved surface crystal structure, 
and to reliably separate solid foreign substances from the 
plastic material after crystallization. 

Another object of the present invention is to lower 
power consumption. This is accomplished based upon the 
features described in the claims. 

Another object of the present invention is to 
provide a suitable device for executing the above procedure. 

PRTEF DESCRIPTION OF THE DRAWINGS 

Figure 1 shows a schematic view of an embodiment of 
the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

Preferred embodiments of the present invention are 
described in the claims . 

The present invention shall be described in greater 
detail based upon the embodiment shown in Figure 1 . Figure 1 
shows a schematic view of the embodiment . 
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In particular, PET 1 exits a melt reactor (not 
shown) and enters a cutter 2 at a temperature of approx. 28 0 
°C while being cooled and solidified. 

The amorphous pellets 3 having a temperature of 140 
°C to 180 °C generated in this way then pass to a fluidized 
bed 4 without further cooling, and subsequently to a sieve 5, 
which can be followed by a recirculating air sifter if 
required, in order to separate out dust and other foreign 
solids . 

According to EP-A-379684, the fluidized bed 2 can 
also be a combination of boiling and spouted beds. If need be, 
the sieving process is followed by more crystallization (not 
shown) . 

The PET cleaned and crystallized passes in a 
conventional manner to a preheater 6 or directly to a shaft 
reactor 7, where the solid phase post-condensation into PET 
takes place, and only thereafter are the pellets cooled to 
room temperature in a cooler 8 . 
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PROCEDURE AND DEVICE FOR MANUFACTURING CRYSTALLIZABLE PLASTIC 
MATERIAL 

BACKGROUND OF THF INVENTION 

The present invention relates to a procedure for manufacturing 
crystallizable plastic material, [such as] e.g. , polyesters 
and the like, and in particular [PET] polyethylene 
terephthalate (PET) , [by having the melting] via post-melting 
Jjj phase [be followed by] crystallization and [solid-state] 
Q solid-phase post-condensation [phase, as well as to] — and a 

"Cj device for executing the procedure. 

:>| [Crystallization] The crystallization and [solid-state] post- 

condensation in the solid-phase (SSP) of polyesters obtained 
If! from a melt, in particular PET (polyethylene terephthalate), 
C| is generally known [)]. In this case, the [meltable] melted 

polyester (melting point 270 °C and [above] higher) is 
processed into cylindrical pellets. for example, while 
simultaneously cooled down to room temperature, and serves as 
an amorphous [parent] starting material for subsequent 
crystallization and post -condensation to PET. According to EP- 
A-379684, for example, crystallization takes place in two 
fluidized beds (combination of [solids-air bed and] boiling 
[bed] and spouting beds ) at temperatures of 140 °C to 180 °C . 
Crystallization is followed by exposure to impact to dissolve 
agglomerates . 

However, [crystallizing] it is also known that crystallization 
can take place at a temperature of less than 140 °C [already] 
and [also executing] solid-state post -condensation can — take 
place at a temperature exceeding 180 °C [is also known] (e.g., 
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according to the, unpublished CH 02131/92-2 [, which was not 
published as prior art] ) . 

EP-A-822214 describes a procedure in which [polyester] a 
polymer material is extruded, pelleted and crystallized 
without cooling the melt to a temperature far below the 
crystallization [point] temperature . In this case, a 
temperature of approx. 160 °C to 22 0 °C is maintained, and 
crystallization [is to take] takes approx. 5-30 minutes. 
However, WO 97/23543 [already disclosed] discloses this 
[process] omission of strong cooling off during pelleting. 
Polyester is [held] kept in a melt at approx. 2 70 °C, and drips 
through [an opening] a hole onto a [metal plate heated to] hot 
Japprox. 13 5 °C ) metal plate , where crystallization has already 
[takes] taken place. [This is then followed by a] A 
conventional SSP process then follows this for 24 hours at 
approx. 205 °C. According to [the instruction of US-A-5510454] 
U.S. Patent No. 5.510,454 , the temperature of the plate [onto 
which the drops fall] that rece ives the drops can also measure 
180 °C. 

Also known is a procedure for the simultaneous drying and 
crystallization of thermoplastics, e.g., PET according to 
W094/25239, wherein plastic [filaments] strands to be dried 
are quenched for at most 1 . 5 seconds to achieve a surface 
temperature of at least 100 °C. [As a result of this only] 

This partial cooling of the plastic [,] only reduces the 

crystallization [period is to measure at most] time — down — to 
approx . 2 0 seconds at most . 

In a device for manufacturing polyamides according to DE-A- 
19510698, a moving-bed reactor can be evacuated, wherein [an 
evacuation] a vacuum pump can be provided with a separator for 
separating dust [out of] from the waste gas. However, solid 
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foreign substances, dusts and the like are not reliably 
removed from the plastic material. 

[US-3405098] Further. U.S. Patent No. 3 , 405 ,098 describes a 

procedure for preparing linear condensation polyesters for 
solid phase polymerization, wherein the melt is quickly 
quenched in order to obtain an essentially amorphous, solid 
polyester, which is subsequently heated to 150 °C to 200 °C 
again, in order to obtain a partially crystallized polyester, 
which is subsequently milled into fine particles, and 
classified using sieves. The polyester prepared in this [away] 
way is then subjected to solid-phase polymerization in a 
fluidized bed. 

.qTTMMAKV OF THE INVENTION 

[The object] One of the objects of the present invention is to 
further develop a procedure for manufacturing crystallizable 
plastic material, [like] such as polyester or PET, in such a 
way as to achieve a higher re'activity in the SSP process [as 
the result of] through larger [crystals] crystallites and [an] 
improved surface crystal structure, and to reliably separate 
solid foreign substances [form] from the plastic material 
after crystallization. [Power consumption is to be reduced as 
well. This is done based on the features in claims 1 or 3.] 

Another object of the presen t invention is to — lower — power 

consumption. This is accomplished based upon the — features 

described in the claims. 

[The] Another object of the present invention is [also] to 
provide a suitable device for executing the above procedure. 
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RPTEF DESC1R T PTI OKT OF THE DRAWINGS 

Pi gnrfi 1 show, a sc h ematic view of an embodiment of the 
present invention. 

DETAILED DESCRIPTIO N OF THE INVENTION 

[The subclaims contain preferred] Preferred embodiments of the 
present invention are desc ribed in the claims. 

The present invention shall be described in greater detail 
[below in an embodiment based on a drawing] based upon the 
3 embo diment shown in Figure 1. [The sole figure in the drawing 
ijj shows an elementary diagram.] Figure 1 shows a schematic view 
'*=!: of the embodiment . 
>>! 

'h Tn particular, PET 1 [passes from] exits a [melting] melt 
j-H reactor (not shown) [into] and enters a cutter 2 [with] at a 

temperature of approx. 280 °C while being cooled and 
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solidified. 

The amorphous pellets 3 [with] having a temperature of 140 °C 
to 180 °C [produced] generated in this way then pass to a 
fluidized bed 4 without [any] further cooling [for a retention 
time typical for the procedure] , and [then] subsequently to a 
sieve 5, which can [also have a downstream ambient] be 
followed bv a recirculating air sifter if required, — in order 
to separate out dust and other foreign solids. 



According to EP-A-379684, the fluidized bed 2 can also 
[resemble] be a combination of [spouted bed and boiling bed] 
boiling and sponted beds . If [needed] need be, [additional 



crystallization can follow] the sieving process is followed by 
more crystallization (not shown) . 




The PET cleaned and crystallized passes in [this way passes in 
the usual] a conventional manner [into] to a preheater 6[,] or 
directly [into] to a shaft reactor 7, where the solid phase 
[recondensation] post- condens a t i on into PET takes place, and 
only thereafter [is the granulate] are the pellets cooled to 
room temperature in a cooler 8 . 
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